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METHOD AND DEVICE FOR DETERMINING
EPDCCH RESOURCES

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application 1s a U.S. National Phase application under
35 U.S.C. §371 of International Application No. PCT/

CN2013/072315, filed Mar. 7, 2013, entitled “method and
device for determining ePDCCH resources™, the entire con-
tents of which are incorporated herein by reference.

FIELD OF THE DISCLOSUR.

L1l

The present disclosure relates to radio communications
techniques, and more particularly, to a method and an appa-
ratus for determining ePDCCH resources.

BACKGROUND OF THE DISCLOSURE

In a long term evolution (LTE) Rel-8/9/10 system, physical
downlink control channel (PDCCH) is transmitted 1n each
subirame, as shown 1 FIG. 1. It occupies first N orthogonal
frequency division multiplexing (OFDM) symbols of a sub-
frame, wherein N may be 1, 2, 3 or 4.

In the LTE Rel-8/9/10 system, a control area used for
transmitting the PDCCH consists of logical control channel
clements (CCEs), wherein one CCE consists of 9 RE groups
(REG). One REG consists of 4 resource elements (REs)
which are the same 1n the time domain and are adjacent 1n the
frequency domain. The REs constituting the REG do not
include those used for transmitting common reference sig-
nals. Detailed definition of the REG 1s as shown 1n FIG. 2.

Downlink control information (DCI) 1s also transmitted
taking CCE as a transmission unit. For the DCI of a user
equipment (UE, 1.e., user terminal), 1t may be transmitted on
M logically continuous CCEs. In the LTE system, the value of
Mmaybel, 2,4 or8, whichisreferred to as aggregation level.
The UE performs a blind detection in the control area, deter-
mines whether there 1s PDCCH transmitted for the UE. The
blind detection 1s to perform decoding attempts with respect
to different DCI formats and CCE aggregation levels using
radio network temporary identity (RNTT) of the UE. If the
decoding 1s correct, the DCI with respect to the UE 1s
received. The LTE UE needs to perform the blind detection in
the control area of each downlink subframe 1n a discontinuous
reception (DRX) status and searches for the PDCCH.

FIGS. 3a, 3b and 3¢ show configurations of channel state
information-reference signal (CSI-RS) m an LTE Rel-10 sys-
tem, wherein FIG. 3a shows the configuration for 2 ports,
FIG. 3b shows the configuration for 4 ports, and FIG. 3¢
shows multiplexing manner for 8 ports. The number of CSI-
RS ports and their resource positions are configured indepen-
dently for each user. Thus, for different users, different
resource positions may be occupied. Each user may further be
configured with zero-power CSI-RS resources which are con-
figured following the configuration of 4 CSI-RS ports. No
signal 1s transmitted on the zero-power CSI-RS resources.
The zero-power CSI-RS 1s configured via radio resource con-
trol (RRC) signaling. If a 4 port CSI-RS pattern 1s configured
to be zero-power CSI-RS, 1t indicates that the user regards
that no physical downlink shared channel (PDSCH) data 1s
transmitted on these RESs.

It can be seen from F1GS. 3a, 3b and 3¢ that, 1n one physical
resource block (PRB) pair, the size of resources available for
transmitting control channel varies with the CSI-RS configu-
ration.
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In LTE Rel-11 edition, enhanced PDCCH (ePDCCH) 1s
transmitted 1n the PDSCH area (i.e., data area). For different
CSI-RS configurations, the number of available REs 1n the
PDSCH area may be different, 1.e., the number of REs used
for transmitting the ePDCCH 1s different, which has a rela-
tively large impact to demodulation performance of control
signaling.

At present, with respect to the LTE Rel-11 edition, there 1s
no transmission solution for the ePDCCH.

SUMMARY OF THE DISCLOSUR.

L1l

Examples of the present disclosure provide a method and
an apparatus for determining ePDCCH resources, so as to
determine resources available for transmitting the ePDCCH
in a PDSCH area of a subframe when the ePDCCH 1s trans-
mitted 1n PDSCH data area.

According to an aspect of the present disclosure, a method
for determining ePDCCH resources includes:

determining number of symbols occupied by a physical
downlink control channel (PDCCH), number of common
reference signal (CRS) ports, number of demodulation refer-
ence signal (DMRS) ports and channel state information-
reference signal (CSI-RS) configuration in a subirame; and

determining resources available for transmitting an ePD-
CCH 1n a physical downlink shared channel (PDSCH) area of
the subframe according to the number of symbols occupied
by the PDCCH, the number of CRS ports, the number of

DMRS ports and the CSI-RS configuration.

According to another aspect of the present disclosure, an
apparatus for determining ePDCCH resources includes:

a first determiming unit, to determine number of symbols
occupied by a physical downlink control channel (PDCCH),
number of common reference signal (CRS) ports, number of
demodulation reference signal (DMRS) ports and a channel
state information-reference signal (CSI-RS) configuration 1n
a subframe; and

a second determining unit, to determine resources avail-
able for transmitting an ePDCCH 1n a physical downlink
shared channel (PDSCH) area of the subirame according to
the number of symbols occupied by the PDCCH, the number
of CRS ports, the number of DMRS ports and the CSI-RS
coniiguration.

In examples of the present disclosure, through determining,
the number of symbols occupied by the PDCCH, the number
of CRS ports, the number of DMRS ports 1n the subirame and
the CSI-RS configuration, the resources available for trans-
mitting the ePDCCH 1n the PDSCH area 1n the subirame may
be determined.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows multiplexing of control area and data area 1n
a downlink subirame 1n a conventional LTE Rel-8/9/10 sys-
tem.

FIG. 2 shows REGs 1n the conventional LTE Rel-8/9/10
system.

FIGS. 3a, 36 and 3¢ show CSI-RS configurations 1n a
conventional LTE Rel-10 system.

FIGS. 4a, 4b and 4¢ respectively show number and distri-
bution of eCCEs 1n a PRB pair 1n an LTE Rel-11 system
according to an example of the present disclosure.

FIGS. 54, 3b and 5¢ respectively show division of resource
blocks 1n a PRB pair according to an example of the present
disclosure.

FIG. 6 shows an example of determining number of ePD-
CCH resource units according to the present disclosure.
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FIG. 7 shows an example of an apparatus for determining,
number of ePDCCH resource units according to the present
disclosure.

DETAILED DESCRIPTION OF TH
DISCLOSURE

L1l

Hereinatiter the present disclosure 1s described with refer-
ence to accompanying drawings and examples.

In examples of the present disclosure, number of symbols
occupied by PDCCH, number of CRS ports and number of
DMRS ports and CSI-RS configuration in a subiframe are
determined first. Then, according to the number of symbols
occupied by the PDCCH, the number of CRS ports, the num-
ber of DMRS ports and the CSI-RS configuration, 1t 1s pos-
sible to determine the resources for transmitting ePDCCH 1n
the PDSCH area of the subirame.

In one example, for an L'TE Rel-11 system, size of a mini-
mum resource unit of ePDCCH (1.e., the number of REs
included) 1s defined first. Then, according to the number of
REs available for transmitting the ePDCCH 1n the PDSCH
area 1n a subirame under each configuration, it 1s possible to
obtain the number of resource units occupied by the ePDCCH
in the subirame under the configuration.

Heremnafter, eCCE, eREG and resource block which 1s
obtained through average division of a PRB pair are taken as
exemplary mimmum resource umts of the ePDCCH to
describe the present disclosure.

EXAMPLE 1

Example 1 describes a method for determining number of
¢PDCCH resource units when the eCCE 1s taken as the mini-
mum resource unit of the ePDCCH.

When the eCCE 1s taken as the minimum resource unit of
the ePDCCH, the size of the eCCE may be defined approxi-
mately the same as the CCE 1n the LTE Rel-8/9/10 system.
The size of the eCCE 1n the subirame may change under
different configurations, which 1s mainly determined by the
configuration of the subiframe (the number of available REs 1n
the PDSCH area of the subirame may vary under different
configurations). In the subiframes with the same configura-
tion, the sizes of the eCCEs may be the same or have slight
difference, which 1s mainly determined by a mapping manner
from the eCCE to the REs. In particular, one PRB pair

includes an iteger number of eCCEs. The number 1s denoted
by M. The valueof M maybe 2,3 or4.

In the case that the size

of the eCCE 1s defined, the value of M 1s determined by the
number of REs available for the ePDCCH 1n one PRB parr.
For example, it 1s defined that one eCCE 1ncludes approxi-
mately 30 REs. Thus, 11 the number of REs available for the
ePDCCH 1n one PRB pair 1s less than 90, the PRB pair
includes 2 eCCEs. If the number of REs available for the
¢PDCCH 1n one PRB pair 1s between 90 and 120, the PRB
pair includes 3 eCCEs. If the number of REs available for the
¢PDCCH 1n one PRB pair 1s between 120 and 150, the PRB
pair includes 4 eCCEs, and so on.

For the PRB pairs under various CSI-RS configurations,
FIGS. 4a, 4b and 4c¢ respectively show the size of the eCCE
defined by the example of the present disclosure, the number
and the distribution of the ¢CCEs included 1n the PRB pair
under various CSI-RS configurations.

As shown in FIG. 4a, one PRB pair occupies 14 OFDM
symbols (symbols 0-13) 1n the time domain, and occupies 12
subcarriers 1n the frequency domain (subcarriers 0-11),
wherein each small rectangle represents an RE. The first three

symbols (symbols 0-2) 1n the PRB pair are occupied by “con-
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4

ventional PDCCH (1.e., PDCCH in LTE Rel-8/9/10 system)”,
the data area occupies other symbols (symbols 3-13). In this

PRB pair, the rectangles filled by slanted lines represent REs
occupied by four CRS (cell reference signal, 1.e., common
reference signal) ports. The rectangles filled with horizontal
lines represent REs occupied by Demodulation reference sig-
nal (DMRS). The rectangles filled with vertical lines repre-
sent REs occupied by CSI-RS. Thus, 52 RE resources are
remained 1n the data area (e.g., the REs denoted by the black
rectangles),IT 1t 1s defined that one eCCE 1includes approxi-

mately 30 REs, 1n the case that the number of REs available
for the ePDCCH 1n one PRB pair 1s less than 90, the PRB pair

includes 2 eCCEs. Therefore, the PRB pair as shown 1n FIG.
d4a includes two eCCEs, each of which includes 26 RFEs. For
simplicity, the available REs are divided into two parts, an
upper part and a lower part. The 26 REs in the upper part form
one eCCE, and the 26 REs 1n the lower part form another
¢CCE. The above mapping from the eCCE to the REs 1s just
an example. The mapping may be implemented differently
and 1s not restricted in the present disclosure.

As shown 1n FI1G. 45, the first two symbols in the PRB pair
are occupied by the “conventional PDCCH”. The rectangles
filled with slanted lines represent the REs occupied by 2 CRS
ports. The rectangles filled with horizontal lines represent
REs occupied by the DMRS. The rectangles filled with ver-
tical lines represent REs (6 REs 1n all) occupied by the CSI-
RS. Thus, 102 RE resources are remained in the data area. If
it 15 defined that one e¢CCE includes approximately 30 REs,
and in the case that the number of REs available for the
¢PDCCH 1n one PRB pair 1s between 90 and 120, the PRB
pair includes 3 eCCEs. Theretfore, the PRB pair as shown in
FI1G. 456 includes 3 eCCEs, each of which includes 34 REs.
The mapping from the eCCE to the REs 1 FIG. 45 1s as
follows: the available REs in the data area are divided into
three parts: an upper part, a middle part and a lower part. The
REs 1n each part form one e¢CCE. In particular, as shown 1n
FIG. 45, each of the upper two eCCE 1ncludes 35 REs and the
lowest eCCE 1includes 32 REs. The mapping may be imple-
mented via other manners 1 which the number of REs
included 1n each eCCE may be different from the above
example. The number of the REs 1s related to the adopted
mapping manner.

Similarly, as shown 1in FIG. 4¢, the number of REs available

for the ePDCCH 1n the PRB pair 1s 90. IT 1t 1s defined that one
eCCE i1ncludes no more than 30 REs, in the case that the
number of available REs for the ePDCCH 1n one PRB pair 1s
90~120, the PRB pair shown in FIG. 4¢ includes 3 eCCEs.
According to a mapping similar as FIG. 45, one eCCE
includes approximately 30 REs.

EXAMPLE 2

Example 2 describes a method for determining the number
of ePDCCH resource units when eREG 1s taken as the mini-
mum resource unit of the ePDCCH.

It the eREG 15 taken as the minimum resource unit of the

¢PDCCH, 1t 1s possible to define the size of the eREG to be the
same as the REG 1n the LTE Rel-8/9/10 system (includes 4
REs) or define the size of the eREG to other values. The
number of REs included in the eREG 1s fixed. When different
mapping manners (mapping from eREG to REs) are adopted,
the number of eREGs 1n one PRB pair under the same con-
figuration may change.

As shown 1n FIG. 4q, the data area includes 52 REs avail-
able for the ePDCCH. If 1t 1s defined that one eREG 1ncludes
4 REs and the mapping manner 1s 4 REs adjacent in the
frequency domain constitute a group, there are 13 eREGs
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altogether. For the PRB pair as shown 1n FI1G. 45, the data area
includes 102 REs available for the ePDCCH, 1f the same
mapping manner 1s adopted, there are 23 eREGs altogether
(there are some REs cannot be used for ePDCCH transmis-
sion). For the PRB pair as shown 1n FIG. 45, 1n case of slanted
mapping manner (€.g., subcarrier 4 of symbol 2, subcarrier 5
of symbol 3, subcarrier 6 of symbol 4, and subcarrier 7 of
symbol 5 constitute one group), the number of eREGs 1n one
PRB pair may be different from that of the above mapping
manner. For the PRB pair as shown in FIG. 4¢, 1f an inter-
leaving mapping manner 1s adopted, the number of REs can-
not be used for ePDCCH transmission may be smaller than
that of the frequency-domain continuous mapping manner or
the slanted mapping manner.

It can be seen {from the above that, for different situations of
the number of PDCCH symbols (refers to “conventional
PDCCH?”), the number of CRS ports, the number of DMRS
ports and the CSI-RS configuration, the number of REs avail-
able for transmitting the ePDCCH 1n the PDSCH area may
change. The present disclosure may define in standards the
resource mapping manner, the size of the minimum resource
unit of the ePDCCH, and define, under the defined resource
mapping manner, the number of the minimum resource units
(e¢CCEs or eREGs) of the ePDCCH for each configuration of
the number of PDCCH symbols, the number of CRS ports, the
number of DMRS ports and the CSI-RS configuration. In
other words, the present disclosure may define 1n the stan-
dards the resource mapping manner and the size of the mini-
mum resource unit of the ePDCCH, and may define under the

defined resource mapping manner, the number of the mini-

mum resource units (¢CCEs or eREGs) of the ePDCCH 1for
cach number of REs available for transmitting the ePDCCH
(the number of REs 1s determined by the number of PDCCH
symbols, number of CRS ports, number of DMRS ports and
the CSI-RS configuration). For example, the number of REs
available for transmlttmg the E-PDCCH 1n one PRB pairis N,
the number of eCCEs 1s M. If a<N<b, M=2; if b<N=c, M=3;

if c<N=d, M=4, wherein a=60, b=90, c=120 and d=150. The
values may be defined in the standards. Thus, UE 1s not
required to be additionally notified about the values. The
values may also be notified to eNB or UE by system wvia

signaling.

EXAMPLE 3

Example 3 describes a method for determiming the number
of ePDCCH resource units 1f a resource block obtained by
average division 1s taken as the minimum resource unit of the

ePDCCH.

Besides 24 REs occupied by the DMRS, there are 144 REs
in one PRB pair. The 144 REs 1n the PRB pair may be
averagely divided 1into 8, 12, 16, 24 or 36 resource blocks. In
the present disclosure, such a resource block 1s taken as the
mimmum resource block for the ePDCCH to allocate
resources for the ePDCCH.

In a situation as shown 1n FIG. Sa, first three symbols are
occupied by the PDCCH. There are 4 CRS ports (as shown by
rectangles filled with slanted lines). The REs occupied by the
DMRS are represented by the rectangles filled with horizon-
tal lines. The REs occupied by the CSI-RS are represented by
the rectangles filled with vertical lines. In a situation as shown
in FIG. 55, the first symbol 1s occupied by the PDCCH. There
are 2 CRS ports (as shown by rectangles filled with slanted
lines). The REs occupied by the DMRS are represented by the
rectangles filled with horizontal lines. The REs occupied by
the CSI-RS are represented by the rectangles filled with ver-
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6

tical lines. One PRB pair as shown 1n FIGS. 5 and 5b 1s
divided 1nto 8 resource blocks.

Although FIGS. 5aq and 56 divide one PRB pair 1nto the
same number of resource blocks, the REs which are actually
available for transmitting the ePDCCH are shown by the
white rectangles, the sizes (1.e., numbers) of these REs are
different 1n the two Figures.

In example 3, a requirement on the size of the resource
block (i.e., the number of REs in one resource block) for
transmitting the ePDCCH may be defined in advance. Thus,
aiter the number of REs available for transmitting the ePD-
CCH 1n the PDSCH area of the subframe 1s determined
according to the number of symbols occupied by the PDCCH,
the number of CRS ports, the number of DMRS ports and the
CSI-RS configuration, the division manner of the PRB pair,
1.€., the number of resource blocks occupied by the ePDCCH
in the subiframe may be determined according to the size of
the resource block for transmitting the ePDCCH defined in
advance.

For example, 1t 1s defined that the resource block used for
transmitting the ePDCCH includes approximately 12 REs, at
least 10 REs. Thus, for the situation as shown in F1G. Sa, 1t the
PRB pairis divided 1nto 8 resource blocks, there may be some
resource blocks which include less than 10 resource blocks,
which does not meet the requirement. Thus, 1t 1s possible to
divide the PRB pair into 4 resource blocks as shown in FIG.
5c¢. For the situation as shown in FIG. 55, 1if the PRB pair 1s
divided into 8 resource blocks, the number of REs included in
cach resource block meets the requirement. Theretfore, the
PRB pair may be divided into 8 resource blocks.

It should be noted that, the above just shows examples of
the division of the resource blocks. Those skilled in the art
would get variations according to the above principle to
divide the resource block.

In accordance with the above examples, FIG. 6 shows an
example of an eNB allocating for UE resources for transmit-
ting the ePDCCH according to the present disclosure.

As shown 1n FIG. 6, an evolution NodeB (eNB) side or a
UE side needs to determine the number of symbols occupied
by the PDCCH, number of CRS ports, number of DMRS
ports and the CSI-RS configuration (block 601), and then
determines the number of REs available for transmitting the
¢PDCCH 1n the PDSCH area of the subframe according to the
above information (block 602). Thus, the number of mini-
mum resource units ol the ePDCCH may be determined
according to the number of REs and the content defined by the
standards as described above (block 603). For example, the
number ol eREGs available for transmitting the ePDCCH
may be obtained through a rounding operation to a quotient of
the number of REs and the size of the eREG.

When transmitting the ePDCCH, the eNB side may firstly
determine the number of eCCEs/eREGs of the ePDCCH
according to the above manner, and then transmits the ePD-
CCH according to a conventional manner.

When receiving and demodulating the ePDCCH, the UE
side may determine the number of PDCCH symbols, the
number of CRS ports, the numbers of non-zero power and
zero-power CSI-RS and the number of DMRS ports accord-
ing to a conventional manner. Then, after the number of RE
resources occupied by the above channel and signals are
subtracted, the UE side may determine the number of REs
available for transmitting the ePDCCH. According to the
definition of the standards, the UE side may determine the
number of eCCEs/eREGs and then demodulate the ePDCCH
according to a conventional manner.

In view of the above, since the number of resource units
(eCCEs or eREGs or resource blocks) available for transmit-




US 9,426,799 B2

7

ting the ePDCCH 1n one PRB pair 1s relevant to the CSI-RS
configuration and the number may vary a lot, the number of
¢CCEs or eREGs or resource blocks 1n the PRB pair should
change along with the configuration. If the number of the
¢CCEs or eREGs or resource blocks 1s fixed, there may be 5
waste of resources. The present disclosure avoids this prob-
lem.

In accordance with the above examples, an example of the
present disclosure provides an apparatus for determining the
number of ePDCCH resource units. The apparatus may be 10
configured in a network device side, e.g., in an eNB. The
apparatus may also be configured in UE.

As shown 1n FIG. 7 which shows an example of the appa-
ratus for determining the number of ePDCCH resource units
according to the present disclosure, the apparatus includes: 15

a first determining unit 701, to determine number of sym-

bols occupied by PDCCH, number of CRS ports, num-
ber of DMRS ports and a CSI-RS configuration 1n a
subframe; and

a second determining unit 702, to determine resources 20

available for transmitting ePDCCH 1n a PDSCH area of
the subframe according to the number of symbols occu-
pied by the PDCCH, the number of CRS ports, the
number of DMRS ports and the CSI-RS configuration.

The second determining unit 702 further determines the 25
number of REs available for transmitting the ePDCCH 1n the
PDSCH area of the subirame according to the number of
symbols occupied by the PDCCH, the number of CRS ports,
the number of DMRS ports and the CSI-RS configuration;
and 30

determines the number of resource units occupied by the
¢PDCCH 1n the subirame according to the number of RFEs.

For the number of REs available for transmitting the ePD-
CCH 1n the subirame under each configuration, system infor-
mation imncludes the number of resource units occupied by the 35
¢PDCCH 1n the subirame. Accordingly, the second determin-
ing unit 702 may determine the number of the resource units
occupied by the ePDCCH 1n the subframe corresponding to
the number of the REs according to the system information
and the number of the REs. 40

If the eCCE 1s the minimum resource block of the ePD-
CCH, the system information further includes the number of
REs included i the eCCE with respect to each resource
mapping manner. Accordingly, according to the number of
REs available for transmitting the ePDCCH 1n the subframe 45
under each configuration, 1t 1s possible to define the corre-
sponding number of eCCEs (e.g., the larger the number of the
REs available for transmitting the ePDCCH 1n the subirame,
the larger the number of the eCCEs). The eCCEs 1n subirames
under different configurations may include the same or dif- 50
terent numbers of REs. The configuration includes the num-
ber of symbols occupied by the PDCCH, the number of CRS
ports, the number of DMRS ports and the CSI-RS configura-
tion. For different resource mapping manners, in one sub-
frame, the number of REs i each eCCE may change or not. 55

The eREG may also be taken as the minimum resource unit
of the ePDCCH. Under different configurations, the number
of REs 1n the eREG does not change. The configuration
includes the number of symbols occupied by the PDCCH, the
number of CRS ports, the number of DMRS ports and the 60
CSI-RS configuration.

If the resource block obtained via average division 1s taken
as the mimmimum resource unit of the ePDCCH, the system
information further includes the requirement on the number
of REs included 1n the resource block. The second determin- 65
ing unit 702 determines, according to the system information
and the determined number of RFEs, the resource division
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manner of the physical resource blocks (PRBs) 1n the sub-
frame corresponding to the number of REs. The number of
REs in each resource block obtained according to the deter-
mined resource division manner meets the requirement on the
number of REs in the resource block defined by the system
information.

Those skilled in the art would know that the units in the
apparatus of the present disclosure may be configured in the
apparatus according to the description of the example, or be
configured 1n one or more apparatuses after some modifica-
tions. The units may be combined 1nto one unmit or divided into
multiple sub-unaits.

In view of the above description, it 1s clear for those skilled
in the art that the present disclosure may be implemented by
solftware and necessary universal hardware platiorm, or
implemented by hardware. In some cases, the former 1imple-
mentation manner 1s better. Based on this, the technical solu-
tion of the present disclosure or the contribution part of the
present disclosure may be implemented as software product.
The software product is stored 1n a storage medium, including
a set of instructions to enable a computer device (e.g., a
personal computer, a server, or a network device, etc.) to

execute the method provided by the examples of the present
disclosure.

What has been described and 1llustrated herein 1s a pre-
terred example of the disclosure along with some of 1ts varia-
tions. It should be noted that, for those skilled 1n the art many
variations are possible within the scope of the disclosure,
which are also within the protection scope of the present
disclosure.

The invention claimed 1s:
1. A method for determining enhanced physical downlink
control channel (ePDCCH) resources, comprising:
determining number of symbols occupied by a physical
downlink control channel (PDCCH), number of com-
mon reference signal (CRS) ports, number of demodu-
lation reference signal (DMRS) ports and channel state
information-reference signal (CSI-RS) configuration 1n
a subframe; and

determining resources available for transmitting an ePD-
CCH 1n a physical downlink shared channel (PDSCH)
area ol the subframe according to the number of symbols
occupied by the PDCCH, the number of CRS ports, the
number of DMRS ports and the CSI-RS configuration.
2. The method of claim 1, wheremn the determining
resources available for transmitting the ePDCCH 1na PDSCH
area ol the subirame according to the number of symbols
occupied by the PDCCH, the number of CRS ports, the num-
ber of DMRS ports and the CSI-RS configuration comprises:
determining number of resource elements (REs) available
for transmitting the ePDCCH 1n the PDSCH area of the
subirame according to the number of symbols occupied
by the PDCCH, the number of CRS ports, the number of
DMRS ports and the CSI-RS configuration; and

determiming number of resource units occupied by the
¢PDCCH 1n the subiframe according to the number of
REs.

3. The method of claim 2, wherein for the number of REs
available for transmitting the ePDCCH 1n the subirame under
cach configuration, the number of resource units occupied by
the ePDCCH 1n the subframe 1s defined 1n system informa-
tion;

determining the number of resource units occupied by the

ePDCCH 1n the subirame according to the number of
REs comprises:
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determining the number of resource units occupied by the
¢PDCCH 1n the subiframe corresponding to the number
of REs according to the system information and the
number of REs.

4. The method of claim 3, wherein an enhanced control
channel element (¢CCE) 1s the resource unit of the ePDCCH,
the system information further comprises number of REs in
the eCCE defined according to a resource mapping manner;

for the number of REs available for transmitting the ePD-
CCH 1n the subirame under each configuration, defining
the number of resource units occupied by the ePDCCH
in the subframe comprises:

according to the number of REs available for transmitting,
the ePDCCH 1n the subirame under each configuration,
defining corresponding number of eCCEs; for sub-
frames with different configurations, the eCCE com-
prises the same or different number of REs, wherein the
configuration comprises the number of symbols occu-
pied by the ePDCCH, the number of CRS ports, the
number of DMRS ports and the CSI-RS configuration;

wherein 1n the subirame, the eCCE comprises the same or
different number of REs according to the resource map-
pIng manner.

5. The method of claim 3, wherein an enhanced resource

clement group (eREG) 1s the resource unit of the ePDCCH;
for the number of REs available for transmitting the ePD-
CCH 1n the subirame under each configuration, deter-
mining the number of resource units occupied by the
¢PDCCH 1n the subframe comprises: for subirames
under different configurations, the eREG comprises the
same number of REs, wherein the configuration com-
prises the number of symbols occupied by the ePDCCH,
the number of CRS ports, the number of DMRS ports

and the CSI-RS configuration.

6. The method of claim 5, wherein for the number of REs
available for transmitting the ePDCCH in the subirame under
cach configuration in the system information, the number of
cREGs 1s determined according to the resource mapping
manner; for the same number of REs, the same or different
number of eREGs 1s obtained according to different resource
mapping manners.

7. The method of claam 3, wherein a resource block
obtained via average division 1s the resource unit of the ePD-
CCH, the system information further comprises a require-
ment on the number of REs comprised 1n the resource block;

determining the number of resource units occupied by the
¢PDCCH 1n the subirame corresponding to the number
of REs according to the system information and the
number of REs comprises: determining a resource divi-
ston manner of physical resource blocks (PRBs) 1n the
subirame corresponding to the number of REs according
to the system information and the number of REs,
wherein the number of REs comprised 1in each resource
block obtained according to the determined resource
division manner meets the requirement on the number of

REs comprised 1n the resource block defined 1n the sys-
tem 1nformation.

8. An apparatus for determining enhanced physical down-
link control channel (ePDCCH) resources, comprising:

a first determining unit, to determine number of symbols
occupied by a physical downlink control channel (PD-
CCH), number of common reference signal (CRS) ports,
number of demodulation reference signal (DMRS) ports
and a channel state information-reference signal (CSI-
RS) configuration in a subirame; and

a second determiming unit, to determine resources avail-
able for transmitting an ePDCCH 1n a physical downlink
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shared channel (PDSCH) area of the subframe accord-
ing to the number of symbols occupied by the PDCCH,
the number of CRS ports, the number of DMRS ports
and the CSI-RS configuration.
9. The apparatus of claim 8, further comprising wherein
the second determining unit 1s further to determine number

of resource elements (REs) available for transmitting the
cPDCCH 1n the PDSCH area of the subirame according,

to the number of symbols occupied by the PDCCH, the
number of CRS ports, the number of DMRS ports and
the CSI-RS configuration; and

determine the number of resource units occupied by the

ePDCCH 1n the subirame according to the number of
REs.

10. The apparatus of claim 9, wherein for the number of
REs available for transmitting the ePDCCH in the subirame
under each configuration, the number of resource units occu-
pied by the ePDCCH 1n the subiframe i1s defined 1n system
information; the second determining unit 1s further to deter-
mine the number of resource units occupied by the ePDCCH
in the subirame corresponding to the number of the REs
according to the system information.

11. The apparatus of claim 10, wherein an enhanced con-
trol channel element (¢CCE) 1s the resource unit of the ePD-
CCH, the system information further comprises the number
of REs comprised in the eCCE with respect to each resource
mapping manner;

for the number of REs available for transmitting the ePD-

CCH 1n the subirame under each configuration, the num-
ber of eCCFs 1s defined; for subirames under different
configurations, the eCCE comprises the same or differ-
ent number of REs; wherein the configuration comprises
the number of symbols occupied by the PDCCH, the
number of CRS ports, the number of DMRS ports and
the CSI-RS configuration; with respect to different
resource mapping manners, the eCCE comprises the
same or different number of REs 1n one subirame.

12. The apparatus of claim 10, whereimn an enhanced
resource element group (eREG) 1s the resource unit of the
ePDCCH;

for subirames under different configurations, the eREG

comprises the same number of REs, wherein the con-

figuration comprises the number of symbols occupied
by the ePDCCH, the number of CRS ports, the number

of DMRS ports and the CSI-RS configuration.

13. The apparatus of claim 12, wherein for the number of
REs available for transmitting the ePDCCH 1n the subirame
under each configuration comprised in the system informa-
tion, the number of eREGs 1s determined according to a
resource mapping manner; for the same number of REs, the
same or different number of eREGs 1s obtained according to
different resource mapping manners.

14. The apparatus of claim 10, wherein a resource block
obtained via average division is the resource unit of the ePD-
CCH, the system information further comprises a require-
ment on the number of REs comprised 1n the resource block;

the second determining umt i1s further to determine a

resource division manner of physical resource blocks
(PRBs) 1n the subframe corresponding to the number of
REs according to the system information and the num-
ber of REs, wherein the number of REs comprised in
cach resource block obtained according to the deter-
mined resource mapping manner meets the requirement
on the number of REs comprised 1n the resource block
defined 1n the system information.
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